Deoxycytidine protects normal bone marrow progenitors against Ara-C and gemcitabine cytotoxicity without compromising their activity against cisplatin-resistant human ovarian cancer cells.
The intracellular metabolism and cytotoxic effects of Ara-C and 2'-difluorodeoxycytidine (dFdC or Gemcitabine) administered with or without deoxycytidine (dCyd) were examined in cisplatin-resistant (2008/C13) and -sensitive (2008) human ovarian cystadenocarcinoma cells. Compared to 2008 cells, 2008/C13 cells possess 2.1-fold higher glutathione (GSH) levels, enhanced expressions of GSH S-transferase (GST)-pi mRNA and protein, and significantly greater activity of GST, GSH peroxidase, and GST reductase. Although 2008/C13 cells were slightly cross-resistant to 4-hydroperoxycyclophosphamide, the drug displayed a steep dose-response (colony growth inhibition) effect toward these cells. 2008/C13 cells expressed greater sensitivity toward Ara-C and Gemcitabine. This was associated with intracellular Ara-CTP and dFdCtriphosphate levels in 2008/C13 significantly higher than those in 2008 cells. Against bone marrow progenitor cells, the cytotoxic effects of submicromolar levels of Ara-C or dFdC, produced in plasma following intraperitoneal administration of the drugs, were significantly reversed by cotreatment with high levels of dCyd achieved in plasma following intravenous administration. In contrast, the metabolism and cytotoxic effects of Ara-C and dFdC in 2008 and 2008/C13 cells were not significantly altered by dCyd concentrations that are reached in the peritoneum following intravenous administration. These in vitro data suggest that systematically administered dCyd might protect bone marrow progenitor cells against Ara-C cytotoxicity without impairing antitumor activity of intraperitoneal Ara-C.